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(54) WIRING BOARD, PACKAGE FOR ACCOMMODATING SEMICONDUCTOR ELEMENT 
AND ITS MOUNTING STRUCTURE 

* 

(57)Abstract: - 
PROBLEM TO BE SOLVED: To provide a highly reliable 
semiconductor element housing package and the 
mounting structure thereof which can maintain rigid and 
stable connection for a long period of time the package 
for housing, for an external electric circuit using glass- 
epoxy resin as an insulator, a wiring board providing a 
metal wiring layer at the surface or inside of the 
insulating board having a high thermal expansion 
characteristic and a semiconductor element having a 
high thermal expansion characteristic and housing 
semiconductor element. 

SOLUTION: In a wiring board providing a metal wiring 
layer 3 of Ag at the surface or inside of an insulating 
board 1 or a package A for housing semiconductor 

element, the insulting board 1 is formed by a sintered body having the thermal expansion 




http://wwl9.ipdl.jpo.gojp/PAl/result/detaiVmain/wAAAOpa4qPDA410070 2/9/2004 



Searching PAJ Page 2 of 2 

, 4 

coefficient at 40 to 400°C of 8 to 1 8ppm/°C obtained by sintering a mold body including the 
glass powder of 20 to 80 volume % including BaO of 10wt.% or more and the filler of 80 to 20 
volume % including metal oxide of the thermal expansion coefficient of 6ppm at 40 to 400°C. 
This insulating board .1 is then mounted/via the connecting terminal 4, by the soldering 
junction on the external electric circuit board B where the wiring conductor 8 is deposited on 
the surface of insulator including at least an organic resin. 
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* NOTICES* 

Japan Patent Office is hot responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A wiring substrate characterized by a coefficient of thermal expansion in 40-400 degrees C 
which calcinated a Plastic solid which contains a filler in which a coefficient of thermal expansion [ in / . 
for glass powder with which said insulating substrate contains BaO 10% of the weight or more / 40-400 
degrees C ] contains a metallic oxide 6 ppm [/degree C ] or more with 20 - 80 volume % at a rate of 80 - 
20 volume %, and was obtained in a wiring substrate possessing an insulating substrate and a 
metallizing wiring layer consisting of a sintered compact which is 8- 1 8 ppm/degree C. 
[Claim 2] A metallizing wiring layer and an insulating substrate in which an end-connection child was 
arranged A lid and a cavity for containing a semiconductor device It is the package for semiconductor 
device receipt equipped with the above, and is characterized by a coefficient of thermal expansion in 40- 
400 degrees C which calcinated a Plastic solid which contains a filler in which a coefficient of thermal 
expansion [ in / for glass powder with which said insulating substrate contains BaO 10% of the weight 
or more at least / 40-400 degrees C ] contains a metallic oxide 6 ppm [/degree C ] or more with 20 - 80 
volume % at a rate of 80 - 20 volume %, and was obtained consisting of a sintered compact which is 8- 

1 8 ppm/degree C. . 
[Claim 3] a wiring substrate with which a coefficient of thermal expansion in 40-400 degrees C which 
calcinated a Plastic solid which contains a filler at a rate of 80 - 26 volume %, and was obtained 
characterized by providing the following consists of a sintered compact which is 8-18 ppm/degree C, or 
a package for semiconductor device receipt — said wiring — mounting structure characterized by 
carrying out low attachment cementation and coming to mount in a conductor the surface of an 
insulating material which contains organic resin at least — wiring - glass powder with which an 
insulating substrate contains BaO 10% of the weight or more at least on an external electrical circuit 
substrate with which covering formation of the conductor was carried out — 20 to 80 volume % A 
coefficient of thermal expansion in 40-400 degrees C is a metallic oxide 6 ppm [/degree C ] or more. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 
[The technical field to which invention belongs] This invention relates to the wiring substrate possessing 
a metallizing wiring layer, the package for semiconductor device receipt possessing the wiring substrate, 
and its mounting structure. , 

[0002] ^ 
[Description of the Prior Art] Conventionally, a wiring substrate consists of structure where the 
metallizing wiring layer was arranged in the surface or the interior of an insulating substrate. Moreover, 
a cavity for the package for semiconductor device receipt for holding a semiconductor device, especially 
semiconductor devices, such as LSI, to hold a semiconductor device in the upper surface center section 
of the insulating substrate by which metallizing wiring layers, such as W and Mo, were arranged in that 
surface and interior, and the end-connection child was arranged in that base and which consists of 
alumina ceramics etc., and an insulating substrate is formed as a typical example using this wiring 
substrate, and the closure of the cavity is airtightly carried out with a lid. 

[0003] Although the number of electrodes formed in a semiconductor device generally also increases so 
that the degree of integration of a semiconductor device increases, the number of terminals in the 
package for semiconductor receipt which contains this in connection with this will also increase. 
However, if there is a limit also in the number of electrodes following on increasing and enlarging the 
size of the package itself and a miniaturization is required more at all, it is necessary to make high an 
end-connection child's formation density in a package. 

[0004] Although the pin grid array (PGA) which connected metal pins, such as covar, to the inferior 
surface of tongue of a package is the most common as structure for raising the density of the terminal in 
an old package The quad flat package of the type by which the gull wing-like (shape of L character) 
metal pin was recently connected to the metallizing wiring layer drawn by four sides of a package 
(QFP), The lead loess chip carrier which equips four sides of a package with an electrode pad, and does 
not have a lead pin (LCC), Further, there is a ball grid array (BGA) which has arranged many chip-size 
packages (CSP) which carried out flip chip mounting of the Si chip, and spherical terminals which 
become the inferior surface of tongue of an insulating substrate from solder, and BGA is said for 
densification to be the most possible also in these. 

[0005] the terminal which carried out low attachment of the spherical terminal which becomes a 
connection pad from low material, such as solder, in this ball grid array (BGA) - constituting - this 
spherical terminal ~ wiring of an external electrical circuit substrate - a conductor - installation contact 
is turned up - making -- after an appropriate time and said terminal - the temperature of about 250-400 
degrees C - heating fusion - carrying out - a spherical terminal - wiring - mounting on an external 
electrical circuit substrate is performed by making it join to a conductor. According to such mounting 
structure, as for the semiconductor device held in the interior of the package for semiconductor device 
receipt, each of that electrode is electrically connected to an external electrical circuit through a 
metallizing wiring layer and an end-connection child. 
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[0006] 

[Problem(s) to be Solved by the Invention] Ceramics currently used as an insulating substrate in these 
packages, such as an alumina and a mullite, has the high intensity of 200 or more MPas, and moreover, 
although it is useful, because it is reliable as multilayering technology with a metallizing wiring layer 
etc. The coefficient of thermal expansion of the printed circuit board by which Cu wiring layer was 
formed in the glass-epoxy insulating layer currently most used abundantly as an external electrical 
circuit substrate with which a package is mounted to the coefficient of thermal expansion being about 
about 4-7 ppm/degree C is very large in degree C and 11-18 pprn /. 

[0007] Therefore, when a semiconductor device is held in a wiring substrate or the package for 
semiconductor device receipt and it mounts in a printed circuit board etc. after an appropriate time, if 
repeat impression of the heat emitted at the time of actuation of a semiconductor device is carried out at 
both an insulating substrate and a printed circuit board, the big thermal stress resulting from the 
differential thermal expansion of said insulating substrate and printed circuit board will occur. When the 
number [ in / in this thermal stress / a package ] of terminals is 300 or less, it is uninfluential, but that 
thermal stress becomes large as the number of terminals exceeds 300 or the size of a package is 
enlarged. 

[0008] therefore, the repeat of actuation of a semiconductor device, and a halt — thermal stress — the 
periphery section of the connection pad under an insulating substrate, ( and wiring of an external electrical 
circuit substrate — the cementation interface of a conductor and a terminal — act, ~ that a connection pad 
exfoliate from an insulating substrate ****-- a terminal ~ wiring - it exfoliated from the conductor and 
had the defect of the ability not to make rear spring supporter stability carry out electrical installation of 
a wiring substrate or the package to a printed circuit board at a long period of time. 
[0009] Then, since coefficients of thermal expansion differ greatly primarily in a conventional alumina 
and a conventional mullite, even if it changes a presentation etc., it is very difficult [ it ], although it can 
consider making the coefficient of thermal expansion of a printed circuit board adjust the coefficient of 
thermal expansion of an insulating substrate to adjust the coefficient of thermal expansion of a printed 
circuit board. 

[0010] On the other hand, the insulating substrate which consists of crystallized glass has a low 
dielectric constant, and since it can form the metallizing wiring layer which consists of low resistors, 
such as Cu and Ag, it attracts attention as an outstanding substrate material which replaces an alumina 
etc. About this crystallized glass, it is ZnO-aluminum2 03-Si02 in JP,63-1 17929, A. Making the crystal 
of silicic acid zinc, cordierite, or zinc ****** generate, and controlling a coefficient of thermal 
expansion by control of heat treatment conditions using system glass, is proposed. However, it was 
difficult to be stabilized and to control a coefficient of thermal expansion by this crystallized glass also 
with the same presentation, that a deposit crystal phase tends to change with differences of few heat 
treatment conditions, and it was what lacks in mass-production nature. 

[0011] Moreover, it sets to JP,62-226855,A and is BaO-alumiiium2 03-Si02. The low-temperature 
baking porcelain constituent for multilayer substrates using system glass is proposed. However, since 
the constituent used in this official report consists of only glass, anti-chip box reinforcement is low, a 
coefficient of thermal expansion cannot be bome with less than [ 7xl0-6/degree C ] at the stress 
generated at the time of mounting to a printed circuit board since it is low, but poor mounting is 
produced. 

[0012] Therefore, this invention aims at offering the package for semiconductor device receipt and its 
mounting structure of the high-reliability which can maintain the connection condition which carried out 
rear-spring-supporter stability firmly at a long period of time to the external electrical circuit which uses 
as an insulating material the wiring substrate which possesses a metallizing wiring layer the surface or 
inside an insulating substrate, and the package for semiconductor device receipt with which it has a 
high-temperature expansion property, and a semiconductor device was contained for a glass-epoxy resin 
etc. [ which has a high-temperature expansion property ] 
[0013] 

[Means for Solving the Problem] As a result of repeating examination to the above-mentioned trouble, 
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this invention persons as an insulating substrate If glass which contains BaO 10% of the weight or more 
crystallizes in a sintering process By adding a metallic oxide of a high temperature expansion coefficient 
as a filler component further, and making burning temperature with a copper metallizing wiring layer 
adjust burning temperature to this glass, since it has an about 1 1 ppm [/degree C ] high temperature 
expansion coefficient It resulted in header this invention that a wiring substrate which consists of an 
insulating substrate of high temperature expansion possessing a copper metallizing wiring layer could be 

manufactured. * «• • 

[0014] This invention namely, a wiring substrate possessing an insulating substrate and a metallizing 
wiring layer and an insulating substrate in a package for semiconductor device receipt BaO is used as a 
principal component and they are B-2 03 and Si02. Glass powder containing at least one sort 20 - 80 
volume %, A coefficient of thermal expansion in 40 degrees C - 400 degrees C which calcinated a 
Plastic solid which contains a filler in which a coefficient of thermal expansion in 40 degrees C - 400 
degrees C contains a metallic oxide 6 ppm [/degree C ] or more at a rate of 80 - 20 volume % constitutes 
with a sintered compact which is 8-18 ppm/degree C. 

[0015] moreover, the surface of an insulating material which contains organic resin at least according to 
this invention - wiring -- a package for semiconductor device receipt and a wiring substrate which have 
the above-mentioned glass ceramic sintered compact as an insulating substrate on an external electrical 
circuit substrate with which covering formation of the conductor was carried out - an end-connection 
child - minding - wiring of the circuit board ~ low attachment cementation is carried out and it is 
mounted in a conductor. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to details based on the 
accompanying drawing which shows one example. Drawing 1 and drawing 2 are drawings showing one 
example of the package for semiconductor device receipt and mounting structure of the BGA mold in 
this invention, this package makes fundamental structure the so-called wiring substrate with which the 
metallizing wiring layer was arranged in the surface or the interior of an insulating substrate, A shows 
the package for semiconductor device receipt, and B shows an external electrical circuit substrate, 

respectively. . tj 

[00 1 7] The package A for semiconductor device receipt is constituted by an insulating substrate 1 , a lid 
2, the metallizing wiring layer 3, and the end-connection child 4, and an insulating substrate 1 and a lid 
form the cavity 6 for holding a semiconductor device 5 in the interior airtightly. And adhesion 
immobilization of the semiconductor device 5 is carried out through adhesives, such as glass and resin, 
at an insulating substrate 1 within a cavity 6. 

[0018] Moreover, the metallizing wiring layer 3 is arranged in the surface and the interior of an 
insulating substrate 1, and it is arranged so that it may connect electrically with a semiconductor device 
5 and the end-connection child 4 formed in the inferior surface of tongue of an insulating substrate 1. 
According to the package of drawing 1 , letter terminal of projection 4b to which the end-connection 
child 4 changes from low material, such as solder (tin lead alloy), through connection pad 4a is attached. 
This letter terminal of proj ection 4b is formed spherical or by arranging low pillar-like material in 
connection pad 4a, or printing low material on connection pad 4a with screen printing. 
[001 9] on the other hand - the external electrical circuit substrate B - an insulating material 7 and 
wiring - it is constituted by the conductor 8, and an insulating material 7 consists of a material which 
contains organic resin at least, the coefficient of thermal expansion in 40-400 degrees C specifically 
consists of an insulating material which is 12-16 ppm/degree C like glass-epoxy system composite 
material, and, generally a printed circuit board etc. is used, moreover, the wiring formed in the surface of 
this subs'trate B - a conductor 8 is the point of the adjustment of a coefficient of thermal expansion with 
an insulating material 7, and right electrical conductivity, and usually consists of metallic conductors, 
such as Cu, Au, aluminum, nickel, and Pb-Sn. ... 
[0020] In order to mount the package A for semiconductor device receipt in the external electrical circuit 
substrate B letter terminal of projection 4b of insulating-substrate 1 inferior surface of tongue of 
Package A - wiring of the external electrical circuit substrate B - by carrying out installation contact on 
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a conductor 8, and heating at the temperature of about 250-400 degrees C after an appropriate time the 
letter terminal of projection 4b itself which consists of low material,' such as solder, - fusing - wiring - 
it is mounted on the external electrical circuit substrate B by joining to a conductor 8. this time - wiring 
— in order to make easily connection by low material with letter terminal of projection 4b in the surface 
of a conductor 8, it is desirable to carry out covering formation of the low material. 
[0021] Moreover, what carried out low attachment of the spherical terminal 9 which consists of a 
refractory material to connection pad 4a as said end-connection child as other examples as shown in 
drawing 3 by the low melting point low material 10 is applicable. It is required to be high-melting, and 
when the low material for low attachment consists of solder of the low melting point of 60 % of the 
weight of 40 % of the weight-Sn of Pb(s), a spherical terminal is constituted from the low melting point 
low material by which this refractory material is used for low attachment by the high-melting solder of 
10 % of the weight of 90 % of the weight-Sn of Pb(s), and metals, such as Ag, Cu, nickel, aluminum, 
Au, Pt, and Fe. 

[0022] this configuration - setting - the spherical terminal 9 of insulating-substrate 1 inferior surface of 
tongue of Package A - wiring of the external electrical circuit substrate B - installation contact is 
carried out on a conductor 8 - making - after an appropriate time and the spherical terminal 9 - the low 
material 1 1 , such as solder, - wiring - a conductor 8 can be made to be able to paste and it can mount 
on the external electrical circuit substrate B. Moreover, an end-connec,tion child may be connected to an 
external electrical circuit substrate, using an Au-Sn alloy as low material of the low melting point, and a 
pillar-like terminal may be further used for the above-mentioned spherical terminal instead. 
[0023] Next, the .mounting structure to the external electrical circuit substrate B of the lead loess chip 
carrier (LCC) mold package C is explained to drawing 4 . In addition, in drawing 4 , the same sign was 
given about the same member as drawing 1 . The metallizing wiring layer from which the metallizing 
wiring layer 3 separately connected with the electrode of a semiconductor device was drawn by four 
sides of an insulating substrate 1, and was drawn by the side constitutes the end-connection child 4 from 
a package C in drawing 4 . Moreover, according to this package C, in order to prevent electromagnetic 
wave disorder, it fills up with an epoxy resin etc. in the cavity 6 which contains a semiconductor device 
5, and the cavity is sealed with the lid 12 which consists of conductive resin. Moreover, the conductive 
layer 13 for a ground is formed in the base of Package C. 

[0024] for mounting this package C in the external electrical circuit substrates B, such as a printed 
circuit board, - the end-connection child 4 of the insulating-substrate 1 side of Package C - wiring of 
the external electrical circuit substrate B -- on a conductor 8, installation contact is carried out and it 
connects electrically by low material etc. this time - the end-connection child 4 - wiring ~ it is for 
making connection by low material in the surface of a conductor 8 easily, and it is desirable to put low 
material, respectively. 

[0025] (Quality of the material of an insulating substrate) According to this invention, it is important 
that the coefficient of thermal expansion in the temperature requirement the insulating substrate 1 of 
whose is 40-400 degrees C consists of a sintered compact which is [ degree C ] 9-14 ppm/degree C 
especially 8-18 ppm /as a package for semiconductor device receipt mounted in the surface of such an 
external electrical circuit substrate B. This eases generating of thermal stress by the differential thermal 
expansion with the external electrical circuit substrate B mentioned above. If it is important, and this 
coefficient of thermal expansion is smaller than degree C in 8 ppm /or larger than degree C in 18 
ppm /in order to maintain the electrical installation condition of the external electrical circuit substrate B 
and Package A in the condition with a good rear spring supporter at a long period of time Thermal stress 
resulting from a differential thermal expansion cannot become large, and neither can prevent that the 
electrical installation condition of the external electrical circuit substrate B and Package A gets worse. 
[0026] In addition, it will follow on the coefficient of thermal expansion of an insulating substrate 
becoming large in degree C and 8-18 ppm /, and a differential thermal expansion with the semiconductor 
device which uses Si as a substrate will become conversely large. Therefore, it is required to choose the 
binder to the insulating substrate of a semiconductor device suitably as a binder, so that a semiconductor 
device may not exfoliate by the differential thermal expansion. It is desirable to paste up desirably with 
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the flexible material which can buffer the differential thermal expansion, for example, organic system 
binders, such as an epoxy system and a polyimide system, and the thing which blended metals, such as 
Ag, with this depending on the case are used suitably. 

[0027] As a sintered compact which constitutes the insulating substrate which has such a high 
temperature expansion coefficient according to this invention, BaO is used as a principal component and 
they are B-2 03 and Si02. 80-20 volume % The sintered compact which comes to calcinate the Plastic 
solid to include constitutes 20 - 80 volume % and a filler component for the glass (it may be hereafter 
called BaO system glass) containing at least one sort. In addition, as BaO system glass, it is desirable 
that it is crystalline glass, crystalline glass -- a sintering process -- setting ~ glass -- even when it is 
independent, the property to deposit a crystal phase, or the property which can react with glass and a 
filler and can generate a crystal phase is provided. 

[0028] Having limited the amount of this BaO system glass and a filler component to the above- 
mentioned range will need to calcinate at an elevated temperature, without [ with few above-mentioned 
amounts of glass components than 20 volume % ] the ability carrying out liquid phase sintering, if in 
other words there are more filler components than 80 volume %, and in metallizing coincidence baking, 
metallizing will fuse it in that case, since [ moreover, / that there is more crystalline glass than 80 
volume % ] sintering initiation temperature becomes low while the property of a sintered compact will 
be greatly dependent on the property of crystalline glass and control of a material property will become 
difficult, if in other words there are few filler components than 20 volume % ~ wiring ~ the problem 
that coincidence baking cannot be carried out with a conductor arises. Moreover, the cost of a raw 

material also becomes high. ... C _ D/ 

[0029] Moreover, when it means containing using the amount of BaO(s) as a principal component 5U /o 
of the weight or more in glass in the BaO system glass of an insulating substrate and there are few these 
amounts of BaO(s) than the above-mentioned range, a coefficient of thermal expansion becomes lower 8 
ppm /than degree C, and it is Si02. It is because it replaces and burning temperature also becomes high. 
Especially the amount of BaO(s) has 60 - 99 desirable % of the weight or more. Moreover, in BaO 
system glass, it is B-2 03 in Above BaO. And Si02 At least one sort is included. These are components 
which the low-temperature-sintering nature as glass is promoted, and it reacts [ components ] with BaO 
and promote crystallization, and are Si02. And at least one of B-2 03 sorts is included at 1 - 50% of the 
weight of a rate, in addition - as the constituent of glass ~ ZnO and aluminum 203 etc. ~ it contains at 
1 0 or less % of the weight of a rate, moreover, this BaO system glass ~ a sintering process - . 
crystallizing ~ BaA12 Si 208 OrBaSi 205 and BaB2 Si 208 etc. - it is desirable that it is that in which 
the crystal phase which contains Ba and Si at least deposits. 

[0030] Furthermore, as for especially the surrendering point of the above-mentioned BaO system glass, 
it is desirable that it is 400-650 degrees C 400 degrees C - 800 degrees C. Although this adds binders for 
shaping, such as organic resin, when fabricating the mixture which consists of glass and a filler Since 
sintering will be started at temperature with crystalline low glass if it is required in order to aim at 
matching of the baking conditions of an insulating base and metallizing calcinated by coincidence, and a 
surrendering point is lower than 400 degrees C while removing this binder efficiently For example, in 
order that coincidence baking with metallizing whose sintering initiation temperature, such as Ag and 
Cu, is 600-800 degrees C cannot be performed and the eburnation of a Plastic solid may begin at low 
temperature, a binder is because it results in stopping being able to carry out decomposition 
vaporization, and a binder component remaining, and affecting a property. Since it will be hard coming 
to sinter on the other hand if a surrendering point is higher than 800 degrees C and a crystalline glass 
content will not be made [ many ], and expensive crystalline glass is needed in large quantities, the cost 
of a sintered compact will be raised. 

[003 1 ] As for this filler component, it is desirable to adjust that amount suitably according to the 
surrendering point of crystalline glass. That is, when the surrendering point of crystalline glass is as low 
as 400 degrees C - 650 degrees C, since the degree of sintering in low temperature increases, the content 
of a filler has comparatively much 50 - 80 volume %, and can be blended. On the other hand, when the 
surrendering point of crystalline glass is as high as 650 degrees C - 800 degrees C, since a degree of 
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sintering falls, it is desirable [ the content of a filler ] for 20 - 50 volume % to blend comparatively few. 
[0032] Contraction initiation temperature is 700 degrees C or less, and above 850 degrees C, the above- 
mentioned BaO system glass used in this invention cannot be fused, and cannot carry out coincidence 
baking of it with metallizing wiring layers, such as copper, etc. filler additive- free. HoweVer, the liquid 
phase for carrying out liquid phase sintering of the filler component to a deposit of a crystal can be made 
to form in burning temperature by mixing a filler at a rate of 20 - 80 volume %. Moreover, since the 
contraction initiation temperature of the whole Plastic solid can be raised, matching of coincidence 
baking conditions with metallizing wiring layers, such as copper used by adjustment of the content of 
this filler, can be aimed at. Moreover, in order to lower raw material cost, it is desirable to decrease the 
content of expensive crystalline glass. 

[0033] For example, since baking of these metallizing produces a metallizing wiring layer at 600-1000 
degrees C when it mainly constitutes one sort in Ag, Cu, and Au, in order to perform coincidence 
baking, the surrendering point of crystalline glass is 400 degrees C - 650 degrees C, and, ' as for the 
content of a filler, it is desirable that it is 50 to 80 volume %. Moreover, the cost of a sintered compact 
can also be reduced by reducing the loadings of crystalline glass expensive in this way. 
[0034] Moreover, the coefficient of thermal expansion in 40 degrees C - 400 degrees C after baking of 
BaO system glass is required also for 6-18 ppm /being [ degree C ] 7-13 ppm/degree C especially. A 
differential thermal expansion with a filler will arise and this will cause [ of the reinforcement of a 
sintered compact ] a fall, if a coefficient of thermal expansion deviates from the above-mentioned range. 
Moreover, the coefficient of thermal expansion of a filler becomes difficult [ it / to carry out / ppm / // 
less than 6 / degree C / the coefficient of thermal expansion of a sintered compact in 8-18 ppm /at degree 

C]. 

[0035] As BaO system glass with which are satisfied of the above-mentioned property BaO-alummum2 
03-Si02 A system and BaO-SrO-aluminum2 03-Si02 System, BaO-aluminum2 03-B-2 03-Si02 A 
system and BaO-CaO-aluminum2 03-Si02 System, BaO-CaO-aluminum2 03-B-2 03-Si02 A system 
and BaO-MgO-ZnO-B2 03-Si02 A system and BaO-CaO-ZnO-MgO-aluminurn203-Si02 A system 
and BaO-Na2 0-K2 0-Si02 The glass of a system etc. is mentioned. 

[0036] After the mixture of this crystalline glass and filler adds a suitable organic resin binder, it is 
calcinated after fabricating in the configuration of arbitration in the shape of a sheet by the desired 
shaping means, for example, a doctor blade, the rolling-out method, the die press, etc. 
[0037] In baking, the binder component blended for shaping is removed first/although removal of a 
binder is performed in the atmospheric-air ambient atmosphere around 700 degrees C -- wiring - when 
using Cu as a conductor, it is carried out in the 100-700-degree C nitrogen-gas-atmosphere mind 
containing a steam. Since removal of a binder will become difficult if it is desirable at this time that it is 
about 700-850 degrees C as for the contraction initiation temperature of a Plastic solid and this 
contraction initiation temperature is lower than this, it is necessary to control, as the property, especially 
the surrendering point of crystalline glass in a Plastic solid were mentioned above. 
[0038] Baking is performed in a 850 degrees C - 1300 degrees C oxidizing atmosphere, and, thereby, 
ebumation is carried out to 90% or more of relative density. If the burning temperature at this time is 
lower than 850 degrees C, ebumation cannot be carried out, but if 1300 degrees C is exceeded, a 
metallized layer will fuse by coincidence baking with a metallizing wiring layer, however, wiring - 
when using Cu as a conductor, it is carried out in 850- 1 050-degree C non-oxidizing atmospheres, such 
as nitrogen. 

[0039] Thus, in the produced glass ceramic sintered compact, the crystal phase generated from 
crystalline glass, the crystal phase generated by the reaction of crystalline glass and a filler, or the crystal 
phase which the filler component decomposed and generated exists, and a glass phase exists in the grain 
boundary of these crystal phases. It is desirable for a crystal phase 6 ppm [/degree C ] or more to deposit 
[ the coefficient of thermal expansion in at least 40-400 degrees C ] as a crystal phase which deposits, 
when raising the coefficient of thermal expansion of the whole sintered compact. 
[0040] Such a coefficient of thermal expansion as a crystal phase 6 ppm [/degree C ] or more A 
cristobalite (Si02), Quartz (Si02), tridymite (Si02), Forsterite (2 MgO-Si02), a spinel (MgO-aluminum 
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203) Wollastonite (CaO-Si02), Monty Celanar Ito (CaO-MgO-Si02), Nepheline (Na2 O-aluminum 
203 and Si02), lithium silicate (Li2 O-Si02), A JIOPU side (CaO-MgO and 2Si02), a MERUBI night 
(3 CaO-MgO and 2Si02), An AKERU dynamite (2 CaO-MgO and 2Si02), a magnesia (MgO), An 
alumina (aluminum 203), nepheline (Na2 0-aluminum2 03 and 2Si02), ****** (Na2 0-aluminum2 
03 and 4Si02), car Welsh onion AITO (Na2 0-aluminum2 03 and 2Si02), Enstatite (MgO-Si02), 
boric-acid magnesium (2MgG and B-2 03), At least one or more sorts chosen from the group of celsian 
(BaO-aluminum2 03 and 2Si02), B-2 03, 2MgO and 2Si02, Ghana Ito (ZnO-aluminum 203), and 
petalite (LiAISi 4O10) are mentioned. A crystal phase 8 ppm [/degree C ] or more is good also 
especially in these. Moreover, in the above-mentioned filler, the coefficient of thermal expansion of the 
last sintered compact may exceed degree C in 18 ppm /by the addition: In that case, it is required to mix 
a coefficient of thermal expansion with a small filler, and to control a coefficient of thermal expansion 

suitably. 

[0041] Moreover, in order to manufacture the wiring substrate and package which arranged the 
metallizing wiring layer which consists of one or more sorts in Ag, Cu, nickel, Pd, and Au by using the 
above-mentioned sintered compact as an insulating substrate The suitable organic binder for the raw 
material powder which consists of crystalline glass which was mentioned above and the filler for 
constituting an insulating substrate, While carrying out addition mixing of a plasticizer and the solvent 
and making a slurry object, this slurry object is produced with a green sheet (raw sheet) by adopting a 
doctor blade method and the calendering roll method. And printing spreading of the metal paste which 
carried out addition mixing and obtained the organic binder, the plasticizer, and the solvent to suitable 
metal powder as the metallizing wiring layer 3 and a connection pad is carried out with the screen 
printing of the common knowledge to said green sheet at a predetermined pattern, moreover, suitable for 
said green sheet depending on the case ~ punching processing is carried out, a through hole is formed, 
and it is filled up with a metallizing paste also in this hole. And the package of multilayer structure can 
be obtained by carrying out two or more sheet laminating of these green sheets, and carrying out 
coincidence baking of a green sheet and the metallizing. 

[0042] ... 
[Example] Hereafter, a still more concrete example explains this invention. 

As example 1 crystallinity glass, it is 15%BaO-25%ZnO-45%P2 O5-10%aluminum2 03-5% Si02 (the 
coefficient of thermal expansion of 1 0 ppm/degree C, 5 00 degrees C of surrendering points) at * * 
weight ratio. 

** It is 20%BaO-5%aluminum2 O3-10%Na2 O-10%K2 0-55%Si02 (the coefficient of thermal 
expansion of 1 0 ppm/degree C, 650 degrees C of surrendering points) at a weight ratio. 
* * It is 25%BaO- 1 0%aluminum2 03-5%B-2 03-60% Si02 (the coefficient of thermal expansion of 8 
ppm/degree C, 800 degrees C of surrendering points) at a weight ratio. 

** It is 25%BaO-2%aluminum2 03-l%B-2 03-72% Si02 (the coefficient of thermal expansion of 8 
ppm/degree C, 850 degrees C of surrendering points) at a weight ratio. 

As the glass of three sorts of ** is prepared and it is shown in a table 1 to this glass, it is forsterite (2 

MgO-Si02, coefficient of thermal expansion of 1 0 ppm/degree C) as a filler component. 

Quartz (Si02, coefficient of thermal expansion of 1 5 ppm/degree C) 

Cristobalite (Si02, coefficient of thermal expansion of 20 ppm/degree C) 

Petalite (LiAISi 4O10, coefficient of thermal expansion of 8 ppm/degree C) 

MgO (coefficient of thermal expansion of 9 ppm/degree C) 

Nepheline (Na2 0-aluminum2 03 and 2Si02, coefficient of thermal expansion of 1 0 ppm/degree C) 
Mullite (3aluminum2 03 and 2Si02, coefficient of thermal expansion of 4 ppm/degree C) 
Alumina (aluminum 203, coefficient of thermal expansion of 7 ppm/degree C) 

Weighing capacity mixing was carried out so that it might become the preparation presentation shown in 
the ******** table 1. After grinding this mixture, after adding the organic binder and fully mixing, the 
Plastic solid with a configuration of 3.5x3.5x1 5mm was produced by the 1 shaft pressing method, after 
carrying out debinder processing of this Plastic solid in 700-degree C atmospheric air, it calcinated at 
650-1200 degrees C in atmospheric air, and the sintered compact was produced. 
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[0043] Next, the coefficient of thermal expansion of 40-400 degrees C was measured to the sintered 
compact obtained as mentioned above, and it was shown in a table 1. Moreover, the sintered compact 
was processed into 2mm in the diameter of 60mm, and thickness, and specific inductive capacity and 
dielectric loss were searched for by the technique ofJISC2141. Measurement was perforrtied using the 
LCR meter (Y. H.P4284A), the electrostatic capacity in 25 degrees G was measured on the conditions of 
1MHz and 1 .OVrsm, and the specific inductive capacity in 25 degrees C was measured from this 
electrostatic capacity. 

[0044] Next, using each raw material constituent in a table 1, as a solvent, acrylic resin was used as 
toluene, isopropyl alcohol, and a binder, DBP (dibutyl phthalate) was used as a plasticizer, and the green 
sheet with a thickness of 500 micrometers was produced with the doctor blade method. 
[0045] Based on screen printing, the metallizing wiring layer was applied to the surface of this green 
sheet for the Ag-Pt metallizing paste. Moreover, it formed so that a through hole might be formed in the 
predetermined part of a green sheet and the inside of a through hole might finally be exposed, to the 
inferior surface of tongue of a substrate, and it was filled up with the Ag-Pt metallizing paste also in the 
through hole. And performing alignment of a through hole, the six-sheet laminating was carried out and 
the green sheet with which the metallizing paste was applied was stuck by pressure. 
[0046] this layered product - at 700 degrees C, it calcinated after the debinder in atmospheric air, the 
metallizing wiring layer and the insulating substrate were calcinated to coincidence in atmospheric air 
with each burning temperature, and the wiring substrate for a package was produced. At this time, 
melting of a metallized layer and evaluation about poor sintering were performed to Ag metallized layer 
by coincidence baking. 

[0047] Next, the connection pad which forms a crevice in the part connected to the inferior surface of 
tongue of a wiring substrate in a through hole, and consists of Ag-Pt metallizing was produced. And the 
end-connection child who consists of solder (40 - 90% of 60 - 10%-lead of tin) as shown in the 
connection pad at drawing 1 was attached. In addition, an end-connection child is 2 1cm. It formed in 
the whole inferior surface of tongue of a wiring substrate by the density of hit 30 terminal. 
[0048] The printed circuit board in which the conductor was formed is prepared, the wiring with which 
the coefficient of thermal expansion in 40-800 degrees C which consists of glass-epoxy group boards 
becomes the surface of the insulating material which is 13 ppm/degree C from copper foil on the other 
hand - the above-mentioned wiring substrate for a package - the wiring on a printed circuit board ~ the 
end-connection child of the insulating substrate for a package is connected with a conductor — as — 
alignment — carrying out ~ this ~ N2 It heat-treated for 3 minutes at 260 degrees C in the ambient 
atmosphere, and the wiring substrate for a package was mounted in the printed circuit board surface, the 
end-connection child who consists of solder of the wiring substrate for a package by this heat treatment - 
- melting - wiring of a printed circuit board - it was checked that it had connected with the conductor 
and the electric target. 

[0049] (Thermal cycling test at the time of mounting) It is a maximum of 1000 cycle ********** . using 
maintenance for 1 5 minute / 1 5 minutes as 1 cycle for a test sample at the thermostat which controlled 
what mounted the wiring substrate for a package in the printed circuit board surface as mentioned above 
by the atmospheric ambient atmosphere in each temperature of -40 degrees C and 125 degrees C. every 
[ and ] cycle - wiring of a printed circuit board - the number of cycles until it measures the electric 
resistance of a conductor and the wiring substrate for a package and change appears in electric resistance 
was shown in a table 1 . 
[0050] 
[A table 1] 
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[005 1 ] A precise sintered compact could not be obtained, porcelain carried out eburnation at low 
temperature, metallizing was not sintered and coincidence baking of it was not able to be carried out in 
sample No.2 exceeding 80 volume %, and 7, 15, 18 and 26 sample No.9 with few contents of glass than 
20 volume % so that more clearly than a table 1 . Moreover, even if the glass content was suitable, in the 
thermal cycling test, resistance change arose in 200 to 300 cycle sample No.6 to which the coefficient of 
thermal expansion of a sintered compact deviates from degree C in 8-18 ppm /, and 16 and 19 with 
combination with a filler. 

[0052] on the other hand - the wiring substrate for a package which coincidence baking of Ag-Pt 
metallizing also has [ this invention article which is 8-18 ppm/degree C ] the good coefficient of thermal 
expansion of the sintered compact in optimum dose, and the glass content produced using this - rising- 
and-falling-temperature 1000 cycle after - wiring of a printed circuit board - electric resistance change 
was not seen at all between the conductor and the wiring substrate for a package, but has maintained the 
very stable and good electrical installation condition to it. 

[0053] ... 
[Effect of the Invention] As explained in full detail above, when it mounts in external electrical circuit 
substrates, such as a printed circuit board with a large coefficient of thermal expansion, according to the 
wiring substrate of this invention, and the package for semiconductor device receipt, stress generating 
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resulting from the difference of both coefficient of thermal expansion is controlled, and it becomes 
possible about a package and an external electrical circuit rear-spring-supporter accuracy and to carry 
out electrical installation firmly at a long period of time. And the mounting structure of the reliable 
package which can respond to many pin-ization by enlargement of a semiconductor circuit element 

enough is realizable. , 
[0054] Furthermore, since coincidence baking with metallizing, such as copper, is possible, a quality 
cheap wiring substrate and the package for semiconductor device receipt can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



* , • . 

[Brief Description of the Drawings] ' , , 

[Drawing 11 It is a cross section for explaining the mounting structure of the package for semiconductor 
device receipt of the BGA mold of this invention. 

[Drawing 21 It is the important section expanded sectional view of drawing j_ . . . 

[Drawing 31 It is an important section expanded sectional view in other examples of an end-connection 

pawing 41 It is a cross section for explaining the mounting structure of the package of the lead loess 
chip carrier mold of this invention. 
[Description of Notations] 

A The package for semiconductor device receipt 
B External electrical circuit substrate 
C LCC mold package 

1 Insulating Substrate 

2 12 Lid 

3 Metallizing Wiring Layer 

4 End-Connection Child 
4a connection pad 

Letter terminal of 4b projections 

5 Semiconductor Device 

6 Cavity 

7 Insulating Material 

8 Wiring - Conductor 

9 Spherical Terminal 

10 11 Low melting point low material 
1 3 Conductive Layer 

[Translation done.] 
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DRAWINGS 




[Drawing 21 

3 4* • 




[Drawing 41 
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